chewed each day. Each " chew " may be kept in the mouth for a few minutes to several hours.
There is a general belief that the high incidence of buccal cancer is associated with the betel chewing habit as there appears to be a relationship between the geographical distribution of buccal carcinoma and betel chewing. The present investigation was undertaken to find out whether betel chewing caused mucosal changes which could subsequently result in cancer.
METHODS
Material was taken from male individuals who visited the University Dental Hospital, Peradeniya. Their histories as regards chewing habits and smoking were noted. The ingredients of a chew were ascertained. Controls were non-betel chewers. In order to avoid complicating factors like the influence of nicotine tars, heat etc. only non-smokers were selected for this investigation. The controls were chosen as far as possible in the same age group as the patients.
The composition of the quid in regular betel chewers was betel, areca nut, chunam (lime), and tobacco leaf. An occasional individual who did not use tobacco leaf was not considered in this series.
For microscopic examination the following procedure was adopted. A particular site, the oral mucosa opposite the molar region, was selected. If there was a carious or jagged tooth, the opposite side was chosen. Before each biopsy the purpose of the investigation was explained to the subject and his written consent for investigation obtained.
A piece of mucous membrane 0 5 mm. x 5 mm. was removed up to the depth of muscle layer under local anaesthesia. Usually there was no bleeding. If it was necessary a suture was inserted. The specimen was immediately fixed in 10% formalin and histological examination was done by one of us (G.E.T.) who was unaware of the history, age or any other particulars of the individual. All sections were stained with Haematoxylin and Eosin.
RESULTS
In the first instance the subjects, chewers and controls, were divided into groups according to age and frequency of chews, the latter being arbitrarily divided into 2 groups-light (5 chews or less a day) and heavy (over 5 chews). Table I shows the age distribution of light and heavy chewers and controls. Table II shows the classification of the two groups according to duration of the chewing habit. .5' affect the buccal mucosa. For example, the social status of the individual, dietary habits, the maintenance of oral hygiene need to be investigated. The Khan and CL. done on some of the patients were found to be negative. DISCUSSION Our results show that about 14% of heavy chewers who have continued the habit for over 20 years show changes in the oral mucosa which can be regarded as precancerous in that there was hyperchromatism, loss of polarity and atypicality of the epithelium. People who have indulged in the betel chewing habit for this long fall into the " cancer age " group.
It is not possible to blame the betel chewing habit alone as a cause of cancerous changes in the mucosa as the controls show changes comparable with those of the betel chewers.
The ingredients of the betel quid consists of the betel leaf, areca nut, lime and tobacco. The betel leaf contains no possible carcinogen. Its taste is due to an aromatic oil. Mclang (1926) states that betel leaf is an active bactericide. The areca nut contains tannin, gallic acid, volatile oil and alkaloids. Tobacco is almost always used in the betel quid.
Condensates of tobacco smoke are carcinogenic but the question whether the dried tobacco leaf when chewed is carcinogenic or not remains unanswered. Borsh (1900) applied tobacco juice to skin of guinea-pigs and obtained hyperplasia only. Wynder and Bross (1957) were of opinion that tobacco chewing played a lesser part in causing cancer of the mouth than tobacco smoking. Lime in the quantities chewed has a mildly irritant action and is diluted sufficiently by the saliva and betel juices to render it innocuous.
Betel chewing alone has no direct carcinogenic action but it is a cause of periodontal disease (Balendra, 1949; Mehta et al., 1955) . Balendra (1941) stated that the components of the betel quid were not carcinogenic but that betel chewing caused gingivitis, irregularities of teeth and gums and sepsis resulting in chronic irritation and cancer. Khanolkar (1944) concluded that chewing of betel and areca nut, except in causing poor oral hygiene, had no other role in the production of buccal cancer, but when tobacco was used as well a possible association has been suggested (Sanghvi, Rao and Khanolkar, 1955; Marsden, 1958) . Cooke (1964) suggests that friction from a jagged tooth alone or in combination with smoking or betel chewing can cause leukoplakia.
Moreover there is much variation in the cancer incidence in different betel chewing populations, as seen in the low incidence of buccal cancer in the Dutch East Indies (Snijders and Straub, 1923), in South Formosa (Maxwell, 1924) , in Guam (Wells, 1925) and in New Guinea (Eisen, 1946) . Genetic influences (Sanghvi and Khanolkar, 1949) and dietary factors such as vitamin deficiencies (Orr, 1933; Sathe et al., 1957) , spiced foods (Loeffler, 1955) have been suggested as contributory to the prevalence of oral cancer in South East Asia.
Seneviratne (1968, unpublished results) implanted the components of the betel quid, separately and together, incorporated in jak latex in the cheeks of albino mice. All animals showed epithelial hyperplasia but 2 out of 18 mice given areca nut alone developed papillomata of the skin after 40 weeks. Woefel et al. (1941) could obtain no tumours when they tested fractions of areca nut on mice. Prolonged subcutaneous injections of tannin and gallotannin produced cirrhosis of the liver but no local tumours (Korpassy et al., 1950) . Muir and Kirk (1960) painted mice with a betel/tobacco extract and found tumours in 3 out of 53 mice.
Our results show that while betel chewing for long periods of time may be contributory in causing buccal cancer, similar changes in the controls suggest that other factors such as dietary habits or deficiencies and poor oral hygiene may play a part in the genesis of oral cancer.
SUMMARY
Abnormalities of the buccal mucosa which may be caused by the betel chewing habit were investigated. It was found that 14% of persons who chewed over 5 quids a day for over 20 years may show changes which may be regarded as " precancerous ". However, considering the changes seen in the controls it is possible that there are other factors such as faulty diet and poor oral hygiene which may account for some of the abnormalities in the oral mucosa.
